Rhizobium trifolii B1, a symbiotic nitrogen fixer, is sensitive to streptomycin (10 ,ug/ml) and spontaneously produces spheroplast-like forms during cultivation. Streptomycin-resistant mutants selected with high doses of antibiotic (1,000 ,ug/ml) showed pleiotropic changes, including loss of spheroplast formation and infectivity to plants, whereas mutants selected with low doses of streptomycin (10 to 100 ug/ml) retained properties of parent strain B1 (I. Zelazna-Kowalska, Acta Microbiol. Pol., in press). The present studies revealed that strain Bi and its mutant with a high level of streptomycin resistance, B1 strH, accumulated the antibiotic at similar rates. Mutant B1 strL, with a low level of streptomycin resistance (up to 100 ,ug/ml), accumulated the antibiotic at a lower rate. Ribosomes isolated from strains Bi and B2 strL bound [3H]dihydrostreptomycin, whereas those from strain Bi strH did not. These observations indicate that, in R. trifolii B1, mutation to a high level of streptomycin resistance affects ribosomal structure, whereas low-level resistance involves a change in membrane permeability.
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Two types of streptomycin (SM) resistance, i.e., low and high levels, were found in strains of Escherichia coli and Salmonella typhimurium (26, 33) , Bacillus subtilis (10, 28, 29) , Pneumococcus (25) , and Enterococcus (34). Low-level resistance resulted from changes in permeability to the antibiotic and the SM sensitivity of the ribosomes of the mutants. The chromosomal locus for the mutations was designated strB (24, 33, 29) .
High-level SM resistance resulted from changes in ribosomes, since they did not bind the antibiotic in vitro. The chromosomal locus for these mutations was designated strA (21) . Locus strA codes for protein S12, a constituent of 30S ribosomal subunit, which plays a key role in translation fidelity during protein biosynthesis (20) .
It was found that mutants of Rhizobium trifolii Bi showed two levels of SM resistance. Those with low-level resistance (up to 100 ,g of SM per ml) retained the properties of the original strain, Bi, whereas mutants with highlevel resistance (up to 5,000 ,ug of SM per ml) showed broad pleiotropic effects of the mutation, i.e., loss of the ability to produce the spheroplast-like form, loss of infectivity for clover plants, acquisition of the ability to grow at 380C, and change in sensitivity to phages and antibiotics (I. Zelazna-Kowalska, Acta Microbiol. Pol., in press).
The aim ofthis study was to discover whether distinct classes of SM resistance and phenotypic features of R. trifolii B1 related to them are determined by mutations in different str loci. This was done by comparing [3H] [3H]DHSM per ml was added to the bacteria (2.3 x 108 cells per ml). One-milliliter samples were filtered through membrane filters (Millipore Corp.) and rinsed once with 5 ml of the medium or three times with 5 ml of distilled water (2, 18) . The filters were suspended in 10 ml of Aquasol and counted in a Packard Tri-Carb liquid scintillation spectrometer (model 3320). Background adsorption of radioactivity on filters without bacteria was substracted.
In vitro binding of [3H] DHSM by ribosomes was tested with crude extracts and 30S ribosomal subunits. Binding of the antibiotic to the ribosomes present in crude cell extracts was tested by the modified method of Prizant and Kogut (23) . Logphase bacteria were washed three times with 10 mM tris(hydroxymethyl)aminomethane-hydrochloride buffer (pH 7.3) containing 10 mM Mg2+ and 60 mM KCI (Tris-Mg-KCl buffer), ground with 2 volumes (vol/wt) of alumina for 15 min in an ice-bath, and centrifuged at 20,000 x g for 15 min in an MSE centrifuge. The supernatant was incubated with [3H] lation system in R. trifolii that is sensitive to chloramphenicol.
[3H]DHSM binding by crude ribosome preparations of R. trifolii strains. Crude ribosome extracts were obtained with a 10 mM Mg2+ ion concentration to prevent dissociation to 50S and 30S subunits (34). Thus, the ribosomal preparation contained mainly the 70S form, visualized in the highest peak with bound [3H] DHSM in the case of sensitive strain B1 (Fig. 3) and in the peak with residual antibiotic label for strain Bi strH (Fig. 4) . release at 2 h and then a slow accumulation (Fig. 1) . This abrupt efflux of the antibiotic resulted, most probably, from lack of binding sites in its ribosomes (Fig. 4 ) and 30S subunits (Table 1 ). In the SM-dependent strain ofE. coli, accumulated SM is held as a pool in the cell cytoplasm (Spott, 1962, cited in references 15 and 16). Active uptake of the antibiotic by the protein transport system (14, 30) was also observed in R. trifolii, since pretreatment of bacteria with chloramphenicol significantly slowed that process. This suggests that chloramphenicol-sensitive protein synthesis precedes antibiotic uptake and that it belongs to the inducible system of antibiotic transport through the membrane (14) .
Preliminary tests on the influence of polyuridylate on [3H] (13) .
The results of these experiments support my previous suggestions (Acta Microbiol. Pol., in press) that two types of SM resistance exist in R. trifolii: low-level resistance of the membrane type, similar to mutations in locus strB of E. coli; and ribosomal high-level resistance resembling mutations in locus strA of E. coli.
Only a few examples are known of mutations in locus strA that show pleiotropic effects involving, for example, restriction of nonsense suppressors (9, 17) , restriction of SM phenotypic suppression (4), messenger ribonucleic acid discrimination (8) , and phenotypic suppression of aldolase and f8-galactosidase activity (7). This study proved that R. trifolii Bi mutation to high-level resistance showing broad pleiotropic effects and including its symbiotic properties (35) represents a new case of the pleiotropic effects of mutation strA.
